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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor device which is able to realize 
intended function in a short delivery time and has the high degree of integration. 
SOLUTION: A laminated chip 4 is constituted by means of bonding pads 8a, 8b,... of a 
first chip 8 and pads 6a, 6b f ... of a second chip 6. In the first chip 8, a field 
programmable gate array FPGA is formed. In the second chip 6, a central processing 
unit CPU is formed. An LSI 2 is used as a controller for controlling, e.g. an outer 
device. In this case, the FPGA functions as an interface circuit for linking the CPU 
with the outer device. By changing the FPGA program, the intended interface circuit corresponding to 
the outer device can be obtained. Furthermore through the use of the laminated chip 4, this kind of 
controller the requirement for space saving of which is large, can be made compact. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st programmable function part which acquires a desired function by carrying out on/off 
of two or more circuit elements of both prepared beforehand using a programmable switching means, 
The 1st substrate which has the 1st input/output terminal corresponding to the 1st function part, So 
that it may have the 2nd substrate which has the 2nd function part equipped with the function relevant 
to the 1st function part, and the 2nd input/output terminal corresponding to the 2nd function part and 
the 1st input/output terminal and 2nd input/output terminal may be connected electrically The 
laminating radical board characterized by carrying out the laminating of the 1st substrate and 2nd 
substrate. 

[Claim 2] What is characterized by equipping said 2nd function part with the function which controls an 
external instrument in the laminating radical board of claim 1, and equipping said 1st function part with 
the interface function which connects the 2nd function part and external instrument concerned. 
[Claim 3] What is characterized by equipping said 2nd function part with the function to memorize 
information, in the laminating radical board of claim 1, and having the function in which said 1st function 
part performs processing relevant to the information memorized by the 2nd function part. 
[Claim 4] What is characterized by equipping said 2nd function part with the function to perform analog 
processing, in the laminating radical board of claim 1, and having the function in which said 1st function 
part performs digital processing relevant to the analog processing performed by the 2nd function part. 
[Claim 5] What is characterized by equipping said 2nd function part with the function which controls said 
1st function part in the laminating radical board of claim 1. 

[Claim 6] What is characterized by constituting so that power may be supplied to said 2nd substrate 
through the 1st substrate in the laminating radical board of either claim 1 thru/or claim 5 while supplying 
the power from a power source to said 1st substrate. 

[Claim 7] The 1st function part equipped with the function to memorize information, and the 1st 
input/output terminal corresponding to the 1st function part, The 1st substrate which ****, and the 2nd 
function part equipped with the function which controls the 1st function part, The laminating radical 
board characterized by carrying out the laminating of the 1st substrate, and. 2nd substrate so that it may 
have the 2nd substrate which has the 2nd input/output terminal corresponding to the 2nd function part 
and the 1st input/output terminal and 2nd input/output terminal may be connected electrically. 
[Claim 8] What is characterized by constituting so that said the 1st substrate and 2nd substrate may be 
equipped with both high-voltage Rhine and the electrical potential difference of high-voltage Rhine of 
the 1st substrate and the electrical potential difference of high-voltage Rhine of the 2nd substrate may 
become the same substantially in the laminating radical board of either claim 1 thru/or claim 7. 
[Claim 9] What is characterized by constituting so that two or more sets of pairs of the 1st input/ output 
terminal for connecting electrically high-voltage Rhine of said 1st substrate and high-voltage Rhine of 
the 2nd substrate and the 2nd input/output terminal may be prepared in the laminating radical board of 
claim 8. 

[Claim 10] In the laminating radical board of either claim 1 thru/or claim 9 to either said 1st substrate or 
the 2nd substrate What is characterized by constituting so that either said 1st input/output terminal 
belonging to the substrate with which the terminal for the exteriors which performs the input or output 



to the exterior of the laminating radical board concerned was prepared, and said terminal for the 
exteriors was prepared or the 2nd input/output terminal and the terminal for the exteriors concerned 
may be connected electrically. 

[Claim 11] The semiconductor device characterized by having the laminating radical board of either 
claim 1 thru/or claim 10. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the semiconductor device equipped with the 
laminating radical board and laminating radical board which carried out the laminating of the substrate 
about a substrate and a semiconductor device. 
[0002] 

[Description of the Prior Art] PLD (Programmable Logic Device) is known as LSI in which a user can 
write a logical function with a hand. There are many classes of PLD(s) until it results in large-scale 
FPGA (Field Programmable Gate Array) from small-scale PLA (Programmable Logic Array) which makes 
basic structure an AND flat surface and OR flat surface. 

[0003] Each of these constitutes mutual [, such as a logical circuit, ] so that it can connect through a 
programmable switch, while arranging many logical circuits etc. on a chip beforehand. Therefore, a user 
can realize a desired logical function by carrying out on/off of the switch of these many according to a 
predetermined pattern. That is, LSI which has a desired logical function is realizable at short time for 
delivery by using PLD. 

[0004] For this reason, for example, PLD is used as an interface circuitry of the microcomputer system 
which controls a device. In a microcomputer system, although the interface circuitry of the dedication 
corresponding to the device used as a controlled system is needed, by using PLD, it is short time for 
delivery and the interface circuitry of the request corresponding to various devices can be realized.. 
[0005] 

[Problem(s) to be Solved by the invention] However, there were the following troubles in the above 
conventional PLD(s). Since the conventional PLD is constituted by one independent package, for 
example, when it uses for an above-mentioned microcomputer system, one package is needed only by 
the interface circuitry. The degree of integration of a microcomputer system cannot be raised in this. 
[0006] This invention solves such a trouble and it aims at being able to realize a desired function at 
short time for delivery, and offering a semiconductor device with a high degree of integration. 
[0007] 

[Means for Solving the Problem] The 1st programmable function part which acquires a desired function 
when the laminating radical board of claim 1 carries out on/off of two or more circuit elements of both 
prepared beforehand using a programmable switching means, The 1st substrate which has the 1st 
input/output terminal corresponding to the 1st function part, It is characterized by carrying out the 
laminating of the 1st substrate and 2nd substrate so that it may have the 2nd substrate which has the 



2nd function part equipped with the function relevant to the 1st function part, and the 2nd input/output 
terminal corresponding to the 2nd function part and the 1st input/output terminal and 2nd input/output 
terminal may be connected electrically. 

[0008] The laminating radical board of claim 2 is characterized by equipping said 2nd function part with 
the function which controls an external instrument, and equipping said 1st function part with the 
interface function which connects the 2nd function part and external instrument concerned in the 
laminating radical board of claim 1. 

[0009] The laminating radical board of claim 3 is characterized by equipping said 2nd function part with 
the function to memorize information, and having the function in which said 1st function part performs 
processing relevant to the information memorized by the 2nd function part in the laminating radical 
board of claim 1. 

[0010] The laminating radical board of claim 4 is characterized by equipping said 2nd function part with 
the function to perform analog processing, and having the function in which said 1st function part 
performs digital processing relevant to the analog processing performed by the 2nd function part in the 
laminating radical board of claim 1. 

[0011] The laminating radical board of claim 5 is characterized by equipping said 2nd function part with 
the function which controls said 1st function part in the laminating radical board of claim 1. 
[0012] In the laminating radical board of either claim 1 thru/or claim 5, the laminating radical board of 
claim 6 is characterized by constituting so that power may be supplied to said 2nd substrate through the 
1st substrate while it supplies the power from a power source to said 1st substrate. 
[0013] The 1st function part which the laminating radical board of claim 7 equipped with the function to 
memorize information, The 1st substrate which has the 1st input/output terminal corresponding to the 
1st function part, It is characterized by carrying out the laminating of the 1st substrate and 2nd 
substrate so that it may have the 2nd substrate which has the 2nd function part equipped with the 
function which controls the 1st function part, and the 2nd input/output terminal corresponding to the 
2nd function part and the 1st input/output terminal and 2nd input/output terminal may be connected 
electrically. 

[0014] In the laminating radical board of either claim 1 thru/or claim 7, said the 1st substrate and 2nd 
substrate are equipped with high-voltage Rhine, and both the laminating radical boards of claim 8 are 
characterized by constituting so that the electrical potential difference of high-voltage Rhine of the 1st 
substrate and the electrical potential difference of high-voltage Rhine of the 2nd substrate may become 
the same substantially. 

[0015] The laminating radical board of claim 9 is characterized by constituting so that two or more sets 
of pairs of the 1st input/output terminal for connecting electrically high-voltage Rhine of said 1st 
substrate and high-voltage Rhine of the 2nd substrate and the 2nd input/output terminal may be 
prepared in the laminating radical board of claim 8. 

[0016] The laminating radical board of claim 10 is set to the. laminating radical board of either claim 1 
thru/or claim 9. Either said 1st. input/output terminal belonging to the substrate with which the terminal 
for the exteriors which performs the input or output to the exterior of the laminating radical board 
concerned was prepared in either said 1st substrate or the 2nd substrate, and said terminal for the 
exteriors was prepared in it, or the 2nd input/output terminal. It is characterized by constituting so that 
the terminal for the exteriors concerned may be connected electrically. 

[0017] The semiconductor device of claim 11 is characterized by having the laminating radical board of 
either claim 1 thru/or claim 10. 

[0018] In addition, the "circuit element" in each above-mentioned claim is a concept which says the 
element which constitutes a circuit, for example, includes all components and circuits, such as a logical 
element, a delay element, a storage element, an arithmetic circuit, and wiring. With an operation gestalt, 

data input Rhine L11 of drawing 3 , the ... and AND input line L21 etc. correspond to this. 

[0019] An "input/output terminal" is a concept containing the input-only terminal which says the 
terminal which performs a certain input or output, for example, receives supply of a signal or power, the 



output-only terminal for supplying, an I/O combination terminal, etc. With an operation gestalt, the pads 

8a and 8b of drawing 1 , ... and Pads 6a and 6b, and ... correspond to this. 

[0020] 

[Function and Effect of the Invention] The laminating radical board of claim 1, and the semiconductor 
device of claim 1 1 The 1st substrate which has the 1st programmable function part and 1st 
programmable input/output terminal, It is characterized by carrying out the laminating of the 1st 
substrate and 2nd substrate so that it may have the 2nd substrate which has the 2nd function part 
equipped with the function relevant to the 1st function part, and the 2nd input/output terminal and the 
1st input/output terminal and 2nd input/output terminal may be connected electrically. 
[0021] Therefore, the 2nd function part and external instrument can be made to be able to respond, and 
the function of the 1st function part can be changed flexibly. For this reason, the function of the 1st 
function part can be realized, without building the new dedication IC. Moreover, the semiconductor 
device which has a small projected area equipped with both the function of the 1st function part and the 
function of the 2nd function part is realizable by carrying out the laminating of the 1st substrate and 2nd 
substrate. Furthermore, the complicated system which constituted many the 1st substrate and 2nd 
substrate from carrying out a laminating using many ICs is realizable with one semiconductor device. For 
this reason, it becomes possible to be low cost and to realize such a system in a compact. 
[0022] That is, a desired function can be realized at short time for delivery, and a cheap semiconductor 
device with a high degree of integration can be obtained. 

[0023] The laminating radical board of claim 2 is characterized by having the function in which the 2nd 
function part controls an external instrument, and equipping the 1st function part with the interface 
function which connects the 2nd function part and external instrument concerned. 

[0024] When it follows, for example, a laminating radical board is used for the control unit of an external 
instrument an external instrument can be made to be able to respond and an interface function can be 
changed flexibly. Moreover, a space-saving demand can use a large control unit as a compact by using a 
laminating radical board. 

[0025] The laminating radical board of claim 3 is characterized by having the function in which the 2nd 
function part memorizes information, and having the function in which the 1st function part performs 
processing relevant to the information memorized by the 2nd function part. 

[0026] When it follows, for example, a laminating radical board is used for DSP (digital signal processor), 
while using the 2nd function part as RAM (random access memory), it can be made to be able to 
respond to the contents of signal processing, and the function of the 1st function part can be changed 
flexibly. Moreover, compact DSP can be obtained by using a laminating radical board. 
[0027] The laminating radical board of claim 4 is characterized by having the function in which the 2nd 
function part performs analog processing, and having the function in which the 1st function part 
performs digital processing relevant to the analog processing performed by the 2nd function part. 
[0028] When it follows, for example, a laminating radical board, is-used for the frequency.synthesizer 
using a PLL (phase-locked loop) circuit, while using the 2nd function part as VCO (armature-voltage 
control dispatch circuit), the 1st function part can be used as a frequency divider which carries out 
dividing of the output of VCO. In this case, it can be made to be able to respond to the frequency which 
should be outputted and a frequency divider can be changed flexibly. Moreover, a compact frequency 
synthesizer can be obtained by using a laminating radical board. 

[0029] The laminating radical board of claim 5 is characterized by equipping the 2nd function part with 
the function which controls said 1st function part. 

[0030] It follows, for example, when the 2nd function part is used as write-in equipment for programming 
the 1st function part, PLD which does not need external write-in equipment can be realized. 
[0031] The laminating radical board of claim 6 is characterized by constituting so that power may be 
supplied to the 2nd substrate through the 1st substrate while it supplies the power from a power source 
to the 1 st substrate. 

[0032] Therefore, to the 1st substrate which the writing and elimination of the program over the 1st 



function part take the high voltage, high-voltage power is supplied with low-battery power from a power 
source, and it becomes possible at it to supply only low-battery power through the 1 st substrate at the 
2nd substrate which does not require the high voltage. For this reason, it is enough if only the 1st 
substrate is made into a high proof^pressure specification. That is, since the 2nd substrate can be made 
into a low proof-pressure specification, the degree of integration of the circuit element which 
constitutes the 2nd substrate can be raised. 

[0033] The 1st substrate which has the 1st function part which the laminating radical board of claim 7 
equipped with the function to memorize information, and the 1st input/output terminal, It has the 2nd 
substrate which has the 2nd function part equipped with the function which controls the 1 st function 
part, and the 2nd input/output terminal, and is characterized by carrying out the laminating of the 1st 
substrate and 2nd substrate so that the 1st input/output terminal and 2nd input/output terminal may be 
connected electrically. 

[0034] When it follows, for example, the 2nd function part is used as informational write-in equipment to 
the 1st function part, the information storage device which does not need external write-in equipment 
can be realized. Moreover, the information storage device which has a small projected area equipped 
with both the function to memorize information, and the function which writes in information is realizable 
by carrying out the laminating of the 1st substrate and 2nd substrate. 

[0035] The 1st substrate and 2nd substrate are equipped with high-voltage Rhine, and both the 
laminating radical boards of claim 8 are characterized by constituting so that the electrical potential 
difference of high-voltage Rhine of the 1st substrate and the electrical potential difference of high- 
voltage Rhine of the 2nd substrate may become the same substantially. 

[0036] Therefore, high-voltage Rhine of the 1st substrate and high-voltage Rhine of the 2nd substrate 
can be shared with both substrates by connecting the 1st input/output terminal and 2nd input/output 
terminal electrically. For this reason, a tooth space required for wiring for high voltages etc. can be 
saved. 

[0037] The laminating radical board of claim 9 is characterized by constituting so that two or more sets 
of pairs of the 1st input/output terminal for connecting electrically high-voltage Rhine of the 1st 
substrate and high-voltage Rhine of the 2nd substrate and the 2nd input/output terminal may be 
prepared. 

[0038] Therefore, even if it is the case that the connection resistance at the time of connecting the 1st 
input/output terminal and 2nd input/output terminal is strong, this connection resistance can be 
decreased by establishing two or more connection places. 

[0039] The laminating radical board of claim 10 is characterized by constituting so that either the 1st 
input/output terminal belonging to the substrate with which the terminal for the exteriors was prepared 
in either the 1st substrate or the 2nd substrate, and the terminal for the exteriors was prepared or the 
2nd input/output terminal and the terminal for the exteriors concerned may be connected electrically. 
[0040] When it follows, for example, the terminal for. the. exteriors is prepared in the 1st substrate, the 
terminal for the exteriors and -the 2nd input/output terminal of the 2nd substrate concerned can be 
electrically connected through the 1st input/output, terminal of the 1st substrate. For this reason, it 
becomes possible between the 2nd substrate with which the terminal for the exteriors is not prepared, 
and the terminal for the exteriors to perform transfer of power or a signal directly. 
[0041] 

[Embodiment of the Invention] The cross-section configuration of LSI (large scale integration^ which is 
a semiconductor device by 1 operation gestalt of this invention is shown in drawing 1 . LSI2 has the 
configuration which laid the laminating chip 4 which is a laminating radical board, and was fixed after the 
package 12. The laminating chip 4 is a chip which carried out the laminating of the 2nd chip 6 which is 
the 1st chip 8 and the 2nd substrate which are the 1st substrate, and was unified. 

[0042] The decomposition perspective view of the laminating chip 4 is shown in drawing 2 . The 1st chip 
8 and the 2nd chip 6 are IC chips constituted by each with the semi-conductor. In this operation gestalt, 
FPGA (field programmable gate array) is formed in the 1st chip 8 as the 1st programmable function part, 



and CPU (central-process unit) is formed in the 2nd chip 6 as the 2nd function part. 

[0043] The 1st chip 8 equips the top face with two or more pads 8a and 8b and ... which are the 1st 

input/output terminal. In this operation gestalt, it is a pad for performing I/O of as opposed to FPGA in 

Pads 8a and 8b and ... Moreover, near the periphery of the top face of the 1st chip 8, two or more pads 

10 (terminal for the exteriors) for performing the I/O to the exterior are formed. 

[0044] The 2nd chip 6 equips the inferior surface of tongue with two or more pads 6a and 6b and ... 

which are the 2nd input/output terminal. In this operation gestalt, it is a pad for performing I/O of as 

opposed to CPU in Pads 6a and 6b and ... 

[0045] It is prepared in the location which counters mutually as each pads 8a and 8b, ... and Pads 6a and 
6b, and ... Pads 8a and 8b, ... and Pads 6a and 6b, and ... are joined with the bump technique using an 
eutectic by forming one side with the pads 8a and 8b prepared in the location which opposes mutually, ... 
and Pads 6a and 6b, and ... withgold (Au), and forming another side with tin (Su). 

[0046] Thus, the formed laminating chip 4 is laid and fixed after a package 12, as shown in drawing 1 . 
The pad 14 prepared in the package 12 and the pad 10 prepared in the 1st chip 8 are connected by the 
bonding wire 16. In addition, the closure of the laminating chip 4 and the bonding wire 16 is carried out 
by the closure member (not shown) which used the epoxy resin etc. 

[0047] In this operation gestalt, LSI2 is used as a controller which controls an external instrument. That 
is, an external instrument is controlled using CPU (not shown) formed in the 2nd chip 6. An external 
instrument is electrically connected to the pad 14 prepared in the package 12. FPGA formed in the 1st 
chip 8 functions as an interface circuitry which connects CPU and an external instrument. 
[0048] Therefore, the interface circuitry of the request corresponding to an external instrument can be 
obtained by changing the program of FPGA. For this reason, a desired interface circuitry can be realized, 
without building IC with a new dedicated-interface circuit. That is, it is not necessary to develop the 
new dedication IC or to prepare the production process for Dedication IC separately. 
[0049] Moreover, a space-saving demand can form this large kind of controller in a compact by using 
the laminating chip 4. In addition, in this operation gestalt, as a ROM (read only memory) chip (not 
shown), the program for controlling an external instrument is arranged to the exterior of LSI2, and is 
sent to CPU through the pad 14 prepared in the package 12. 

[0050] Moreover, the power source (not shown) is prepared in the exterior of LSI2, from the power 
source concerned, power is supplied to the 1st chip 8 through a pad 14, and power is further supplied to 
the 2nd chip 6 through the 1st chip 8. 

[0051] Therefore, to the 1st chip 8 which the writing and elimination of the program over FPGA take the 
high voltage, high-voltage power is supplied with low-battery power from a power source, and it 
becomes possible for it to supply only low-battery power through the 1st chip 8 at the 2nd chip 6 which 
carried CPU which does not require the high voltage. For this reason, it is enough if only the 1st chip 8 
is made into a high proof-pressure specification. That is, since the 2nd chip 6 can be made into a low 
proof-pressure specification, the degree of integration of the 2nd chip 6 which carried CPU-can be 
raised. 

[0052] An example of the circuitry of the logic array 20 which constitutes FPGA formed in drawing 3 at 
the 1st chip 8 is shown typically. FPGA is PLD of a comparatively complicated configuration and the 
logic array 20 of FPGA is equipped with the AND flat-surface section 22 and OR flat-surface section 24. 
In addition, drawing 3 is drawing having extracted and shown a part of circuitry of logic array 20 for 
explanation, and the actual logic array 20 has a more complicated configuration. 

[0053] The AND flat-surface section 22 is equipped with four data input Rhine L11, L12, L13, and L14 
and four AND input lines L21, L22, L23, and L24 which are circuit elements, and the four AND gates 
AND1, AND2, AND3, and AND4 in the example of drawing 3 . 

[0054] The switches SW11-SW44 which are programmable switching means are formed in 16 
intersections of the data input Rhine L11-L14 and the AND input lines L21-L24 of the AND flat-surface 
section 22. 

[0055] OR flat-surface section 24 is equipped with four AND output Rhine L31, L32, L33, and L34 and 



. three OR input lines L41, L42, and L43 which are circuit elements, the three OR gates OR1, OR2, and 
OR3 t and three OR output Rhine L51, L52, and L53. 

[0056] The switches SW51-SW83 which are programmable switching means are formed in 12 
intersections of the AND output Rhine L31-L34 and the OR input lines L41-L43 of OR flat-surface 
section 24 like the AND flat-surface section 22. 

[0057] In addition, although it indicated for convenience that drawing 3 used [ of explanation ] the four 
AND gates AND1, AND2, AND3, and AND4 and the three OR gates OR1, OR2, and OR3, in an actual 
circuit, it changed to these gates and the equivalent circuit is logically realized with drawing 3 using 
seven NAND gates. 

[0058] The example of a programmable switching means (for example, switch SW1 1) is shown in drawing 
4 A f drawing 4 B, and drawing 4 C. As a switch SW11, the fuse shown in drawing 4 A can be used. In this 
case, what is necessary is just to burn off this fuse, in order to separate data input Rhine L11 and the 
AND input line L21. 

[0059] Contrary to the case of a fuse, it insulates beforehand and the antifuse (not shown) constituted 
so that it might be made to flow through data input Rhine L11 and the AND input line L21 can also be 
used as a switch SW1 1 by destroying an insulation. Moreover, the flash memory and EEPROM 
(Erectrically Erasable and Programmable Read Only Memory) which are shown in drawing 4 B can also 
be used as a switch SW11. It becomes rewritable [ a logical function ] by using EEPROM. 
[0060] Moreover, in order to make a logical function rewrite on real time, SRAM (Static Random Access 
Memory) shown in drawing 4 C can also be used as a switch SW1 1. 

[0061] Furthermore, the memory using the ferroelectric as a switch SW11 can also be used. By using 
the memory using a ferroelectric, the switch SW1 1 rewritable at high speed nonvolatile is realizable. 
[0062] An example of the circuitry of the switch SW1 1 which used the memory which used the 
ferroelectric for drawing 5 is shown. The switch SW1 1 is equipped with the ferroelectric transistor 30 in 
this example. 

[0063] Although the ferroelectric layer FE is polarized if a predetermined electrical potential difference 
is impressed between gate terminal G and data input Rhine L1 1, the direction of polarization of the 
ferroelectric layer FE changes with sense of the electrical potential difference to impress. When the 
directions of polarization of the ferroelectric layer FE differ, the values of the drain current over the 
same gate voltage differ. Using this property, it constitutes so that the closed state and open condition 
of a switch SW1 1 may be made. 

[0064] The relation between the sense of the electrical potential difference impressed between gate 
terminal G and data input Rhine L11 and the direction of polarization of the ferroelectric layer FE brings 
the same relation at least to the bottom of the same condition, although it was not necessarily fixed in 
order to be influenced of other elements. 

[0065] If the electrical potential difference. of the sense from which it follows, for example, gate terminal 
G becomes forward to data input Rhine L1 1 is impressed If it polarizes to predetermined gate voltage in 
the direction in which the drain current more than a threshold flows and.the electrical potential 
difference of the reverse sense is impressed; supposing it polarizes to predetermined gate voltage in the 
direction in which only the drain current of a value smaller than a threshold flows The former is the 
closed state of a switch SW1 1, and the latter is in the open condition of a switch SW1 1. 
[0066] Thus, the on/off data of a switch SW1 1 can be rewritten by changing the sense of the electrical 
potential difference impressed between gate terminal G and data input Rhine L11. 

[0067] In addition, although it constituted so that the direction of polarization of the ferroelectric layer 
FE might be changed by changing the sense of the electrical potential difference impressed between 
gate terminal G and data input Rhine L11 in the example of drawing 5 By connecting an electrode 
terminal to gate terminal G of the ferroelectric layer FE, and the edge of the opposite side, setting this 
to memory gate terminal MG, and changing the sense of the electrical potential difference impressed 
between gate terminal G and memory gate terminal MG, it can also constitute so that the direction of 
polarization of the ferroelectric layer FE may be changed. 



[0068] Moreover, the memory (not shown) equipped with the ferro-electric capacitor in addition to the 
memory equipped with the ferroelectric transistor 30 shown in drawing 5 as memory using the 
ferroelectric for using it for a switch SW1 1 can also be used. 

[0069] In addition, in an above-mentioned operation gestalt, although the case where LSI2 was used as 
a controller which controls an external instrument was explained to the example, this invention is not 
limited to this. For example, this invention can be applied also when used as FPGA with general-purpose 
LSI2. 

[0070] In this case, FPGA is formed in the 1st chip 8 as the 1st function part like the above-mentioned 
operation gestalt. On the other hand, the write-in circuit which performs the writing and elimination of 
the program to FPGA is formed in the 2nd chip 6 as the 2nd function part. If it does in this way, FPGA 
which does not need external write-in equipment is realizable. 

[0071] Moreover, this invention can be applied also when using LSI2 as a DSP (digital signal processor). 
In order to use LSI2 as a DSP, RAM (random access memory) is formed in the 2nd chip 6 as the 2nd 
function part. 

[0072] On the other hand, for the 1st chip 8, like the above-mentioned operation gestalt, although FPGA 
is formed as the 1st function part, it programs so that FPGA functions as the signal-processing section 
in this case. 

[0073] Thus, if it sets up, after FPGA performs predetermined processing to the signal given from RAM 
formed in the 2nd chip 6, it can be outputted to the LSI2 exterior, or after performing predetermined 
processing to the signal given from the LSI2 outside, it can be accumulated in RAM formed in the 2nd 
chip 6. 

[0074] By changing the program of FPGA, the contents of signal processing can be changed easily. 
Moreover, compact DSP is realizable by using the laminating chip 4. 

[0075] Moreover, for example, while forming FPGA in the 1st chip 8, it can also constitute so that a 
flash memory may be formed in the 2nd chip 6. In this case, FPGA of the 1st chip 8 and the flash 
memory of the 2nd chip 6 may need high-voltage Rhine for writing and elimination. In such a case, it is 
convenient, if it sets up so that the electrical potential difference which the writing and elimination of 
FPGA take, and the electrical potential difference which the writing and elimination of a flash memory 
take may become the same. 

[0076] If the electrical potential difference is set up in this way, high-voltage Rhine of 1st chip 8 and 
2nd chip 6 both sides can be shared between the chips of the both sides concerned through Pads 8a 
and 8b, 6a and 6b, or ... For this reason, a tooth space required for wiring for high voltages etc. can be 
saved. 

[0077] If two or more sets of pads for furthermore connecting the high-voltage Rhine concerned in this 
case are formed, connection resistance can be made small and it is convenient. Especially the thing for 
which a node is formed in juxtaposition in this way, and connection resistance is made small since there 
is an inclination for connection resistance to. become large in using an above-mentioned bump technique 
and the above-mentioned anisotropy conductor mentioned later is desirable as a connection method of 
Pads 8a and 8b 6a and 6b, and ... 

[0078] Moreover, for example, LSI2 can be used as a frequency synthesizer using a PLL (phase-locked 
loop) circuit. In this case, VCO (armature-voltage control dispatch circuit) which is an analog circuit is 
formed in the 2nd chip 6 as the 2nd function part. 

[0079] a circuit which is again fed back to VCO on the other hand after FPGA carries out dividing of the 

output of VCO in this case although FPGA is formed in the 1st chip 8 as the 1st function part like the 

above-mentioned operation gestalt — ** — it carries out and programs to function. 

[0080] Thus, if it sets up, LSI2 can be used as a frequency synthesizer using a PLL circuit. In this case, 

the frequency which should be outputted can be easily changed by changing the program of FPGA. 

Moreover, a compact frequency synthesizer can be obtained by using the laminating chip 4. 

[0081] In addition, the pad with which transfer of an analog signal is needed for it in this way when it 

carries an analog circuit in the 2nd chip 6 as the 2nd function part is good to use a buffer as the pad not 



intervening. 

[0082] Moreover, a pad 10 and pad 6a of the 2nd chip 6 are electrically connectable through pad 8a 
what (through pad) for example, either of the pads 10 prepared in the 1st chip 8 in this case and pad 8a 
are made into switch-on for. For this reason, even if it is the case where the terminal for the exteriors 
cannot be directly prepared in the 2nd chip 6, the pad 10 prepared in the 1st chip 8 can be used as an 
input/output terminal of an analog signal, for example, or it can use as a power supply terminal only for 
[ a pad 10 ] analog circuits, and is convenient. 

[0083] In each above-mentioned operation gestalt, although the case where FPGA was formed in the 
1st chip 8 as the 1st function part was explained to the example, this invention is not limited to this. For 
example, it can constitute so that a memory apparatus may be formed in the 1st chip 8 as the 1st 
function part In this case, it is good for the 2nd chip 6 to form the write-in circuit which performs the 
writing and elimination of the data to this memory apparatus as the 2nd function part. 
[0084] Thus, if constituted, the information storage device which does not need external write-in 
equipment is realizable. Moreover, the information storage device which has a small projected area 
equipped with both the function to memorize information, and the function which writes in information is 
realizable by carrying out the laminating of the 1st chip 8 and the 2nd chip 6. 
[0085] In addition, in each above-mentioned operation gestalt, although the case where a bump 
technique was used was explained to the example as an approach of connecting electrically Pads 8a and 
8b, ... and Pads 6a and 6b, and ... as shown in drawing 1 , this invention is not limited to this. For example, 
Pads 8a and 8b, ... and Pads 6a and 6b, and ... are also electrically connectable using a pewter technique. 
[0086] Moreover, as shown in drawing 6 , Pads 8a and 8b, ... and Pads 6a and 6b, and ... are also 
electrically connectable using the anisotropy conductor 18. The anisotropy conductor 10 is a conductor 
which has conductivity only in an one direction, and has the adhesive property. As an anisotropy 
conductor, ANISORUMU (Hitachi Chemical) which is thermosetting adhesives can be used. 
[0087] By using such an anisotropy conductor 1 8, the 1 st chip 8 and the 2nd chip 6 can be pasted up 
firmly. The pads 8a and 8b prepared in the location which counters mutually, ... and Pads 6a and 6b, 
and ... are electrically connected by pasting up firmly the 1st chip 8 and the 2nd chip 6 using the 
anisotropy conductor 18. 

[0088] Moreover, in each above-mentioned operation gestalt, although it constituted so that the pad 10 
of the laminating chip 4 and the pad 14 prepared in the package 12 might be connected using a bonding 
wire 16 while fixing the laminating chip 4 to the package 12 as shown in drawing 1 , this invention is not 
limited to such a configuration. 

[0089] For example, as shown in drawing 7 , the laminating chip 4 can also be directly mounted in a film- 
like synthetic-resin substrate. Thus, the substrate which mounted the laminating chip 4 is called tab 
(tab:tape automated bonding) 26. The printed circuit (not shown) is given to the tab 26 and the pad 
section (not shown) of a printed circuit and the pad 10 of the laminating chip 4 are joined. In addition, 
the closure of the laminating chip 4 is carried out like the case of each, above-mentioned. operation 
gestalt by the closure member (not. shown) which used the epoxy. resin etc. 

[0090] Moreover, as shown in drawing s , when it is possible to form a pad 10 in the inferior surface of 
tongue (namely. Pads 8a and 8b, the field of the opposite side of the field in which ... was prepared) of 
the 1st chip 8, the laminating chip 4 can also be mounted so that it may accumulate on the top face of a 
tab 26. 

[0091] In addition, in each above-mentioned operation gestalt, although it constituted so that power 
might be supplied to the 1st chip 8 and power might be further supplied to the 2nd chip 6 through the 
1st chip 8, this invention is not limited to this. For example, it can also constitute so that power may be 
supplied to the 2nd chip 6 and power may be further supplied to the 1st chip 8 through the 2nd chip 6. 
Moreover, arrangement relation between the 1st chip 8 and the 2nd chip 6 can also be made into 
vertical reverse. 

[0092] Moreover, in each above-mentioned operation gestalt, although the laminating chip 4 repeated 
two chips was explained to the example, this invention is applicable also to the laminating chip repeated 



three or more chips. 

[0093] Drawing 9 is a drawing in which the laminating chip 36 which has the configuration which has 
arranged the 2nd chip 32 and the 3rd chip 34 side by side after the 1st chip 8 horizontally is shown. The 
laminating chip 36 is being laid and fixed to the package 12. 

[0094] For example, if ROM is formed in the 3rd chip 34 while programming to form FPGA in the 1st chip 
8 and to commit an interface circuitry and forming CPU in the 2nd chip 32, the controller for controlling 
an external instrument is realizable with one laminating chip 36. In addition, the 1st chip 8 corresponds 
to the 1st substrate in this case, and the 2nd chip 32 and the 3rd chip 34 correspond to the 2nd 
substrate. 

[0095] Drawing 11 is the decomposition perspective view showing the laminating chip 52 which has the 

configuration which has arranged much chips (it corresponds to the 2nd substrate) 50a, 50b 50g side 

by side horizontally after the 1st chip 8 (it corresponds to the 1st substrate). 

[0096] For example, while forming each function part 62 which constitutes the compact disc system 60 
as shown in drawing 12 , for example, an RF amplifier, DSP64, DF-DAC66, the CD-G decoder 68, the 
RGB encoder 70, and CD driver 72 grade as chips 50a, 50b, 50g of drawing 1 1 , respectively, it can 
form in the 1st chip 8 by setting the system-control microcomputer 74, connection during each chip 
(not shown), etc. to FPGA. 

[0097] In addition, conventionally, the compact disc system 60 shown in drawing 12 formed each 
function part of RF amplifier 62, DSP64, DF-DAC66, the CD-G decoder 68, the RGB encoder 70, the 
CD driver 72, and system-control microcomputer 74 grade as a different IC, respectively, and it 
constituted it so that these might be carried in one board. Therefore, compactability was missing and 
the manufacturing cost was also high. 

[0098] If constituted like drawing 1 1 , a complicated system like the compact disc system 60 realized by 
carrying two or more ICs in one board conventionally is realizable with one laminating chip 52, i.e., one IC. 
For this reason, a complicated system is realizable by the compact and low cost. 

[0099] Drawing 10 is a drawing in which the laminating chip 44 which has the configuration which carried 
the 3rd chip 42 and was fixed after the 2nd chip 40 is shown while it carries the 2nd chip 40 and is fixed 
after the 1st chip 8. The laminating chip 44 is being laid and fixed to the package 12. 
[0100] Thus, when it is possible to prepare the both sides of the inferior surface of tongue of a chip 
(this example the 2nd chip 40) and a top face the pad which should be connected, it becomes easy to 
carry out the laminating of the chip of three or more layers. In this case, the 1st chip 8 corresponds to 
the 1st substrate, and the 2nd chip 40 corresponds to the 2nd substrate. 

[0101] In addition, when connecting electrically through wiring (not shown) with which the 1st chip 8 and 
the 3rd chip 42 were formed in the 2nd chip 40 when the three or more layer laminating of the chip was 
carried out (for example, a case like drawing 10 ), the 3rd chip 42 also corresponds to the 2nd substrate. 
Moreover, when the 2nd chip 40 corresponds to the 1st substrate, the 1st chip 8 and the 3rd chip 42 
correspond to the 2nd substrate. . 

[0102] In addition, in each above-mentioned operation gestalt, although FPGA was explained. to. the 
example as an example of the 1st programmable function part, this invention is not limited to this. For 
example, this invention can be applied also when PLA which is a kind of PLD as the 1st programmable 
function part is used. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the drawing in which the cross-section configuration of LSI (large scale integration^ 
which is a semiconductor device by 1 operation gestalt of this invention is shown. 
[Drawing 2] It is the decomposition perspective view of the laminating chip 4. 

fDrawing 3] It is the drawing in which an example of the circuitry of the logic array 20 which constitutes 
FPGA formed in the 1st chip 8 was shown typically. 

[Drawing 4] Drawing 4 A, drawing 4 B, and drawing 4 C are drawings in which the example of a 
programmable switching means is shown. 

[Drawing 5] It is the drawing in which an example of the circuitry of the switch SW11 which used the 
memory using a ferroelectric is shown. 

[Drawing 6] It is the drawing in which the cross-section configuration of the laminating chip by other 
operation gestalten of this invention is shown. 

[Drawing 7] It is the drawing in which the cross-section configuration of the laminating chip by other 
operation gestalten of this invention is shown. 

[Drawing 8] It is the drawing in which the cross-section configuration of the laminating chip by other 
operation gestalten of this invention is shown. 

[Drawing 9] It is the drawing in which the cross-section configuration of the laminating chip by other 
operation gestalten of this invention is shown. 

[Drawing 10] It is the drawing in which the cross-section configuration of the laminating chip by other 
operation gestalten of this invention is shown. 

[Drawing 11] It is the decomposition perspective view of the laminating chip by other operation 
gestalten of this invention. 

[Drawing 1 2] It is the functional block diagram showing the configuration of the compact disc system 60. 
[Description of Notations] 
2 LSI 

4 Laminating chip 

6 The 2nd chip 

6a, 6b .... Pad 

8 The 1 st chip 

8a, 8b .... Pad 
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[0 0 3 6] L^i*5 0 x, mi ©AthS^)ffiT-i|g2©A 
- ffl*i«^itmft«li:*tti-5ri:^J:!3, « 1 ©S« 

©SIS7^ ^i|g2 <D&&L<Oft1£,E.7 << >-k S:. 

[oo37] si#35 9 ©assts^fi, is i ©x«©si 

HJE 7 -f v k |g 2 ©S«©S^ffi 5 -T ^ i Sr*ftWfc» 
so . «i-5fc»©JBi ©Am^ST-irlf 2©Aia« ; fi« 
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[0 0 3 8] Lfc^oT, SB 1 WAW^J^i^2CDA 

tk. WD&mmmzwtf art xmmmK*w.'}> 

[00 3 9] If #31 1 0 ©^jfglgffcfi, fl 1 CDg*£;£ 

.[0040] Lfc^oT, tLkz.lL Sl©SSC« 
S^lHSffl^<t|g2©Stg©Sf5 

[004 1] 

JtS^tt&ST-ifcSL S I (S^AWIhISS) 2(D«ff 
StilfiKSr^-ro LSI2IJ, ^y*— 5?l 2<D±\z, ffi 

v y 8 *j j; tm 2(DmfoX'hz>m 2^yy°e l-c 
[oo4 2] urnc. mm?-y74<DfrMm$im*^ 

i- s |gif y:/8:fcJ:tfJi?2f y^eit (tv*"*^** 

«lfigg|5 2: L-T\ FPGA (y-i-^Y ' 

it, f$2<Dmm&t UT, CPU (^ife&Sl^=:y S) 

[0043jf lfyy8lt 1 WAtil^^ 

T-fe5S^<'/K8a, 8 b. • • • =Ht;t-C^5o 
rro^tS^^tCdo^Tti, ^yK8a, 8b, • • • 
tt\ F P G Aictt-TZ Affljfi Srfrft 5 Ittbw* y KTfc 

#i--5Am#£ ; fT&5fcfcwffi$w^s' Kl 0 WSJffl 

[0 0 4 4] I2f ^611 T35»'m2roAta^^ 
t^Mro^yKea, 6 b, • • • *{iAxv^-5, 

^£D3IJS^{Ci3^TH, ^VKBa, 6b„ • • ■ 
(i, CPU(C>fti-SAm^*tT^5 7ttoro^y KT'fc 
<5o 

[0 0 4 5] y K 8 a , 8b, • • • K6 

a, 6b, * • 5.\,^Zttft-tZ>tiLmzWUjbtl 
Ti/^o 2^tcMtai--5{4e{c|S;ftf5ti-7t^ 0 s/ K8 a, 
8 b,. • • -k<><yV6a, 6 b, • • -i(D— ^Sr, 
fcir^f^ (Au) XM&L. mx*. tzt^am (S 
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P,^yK8a, 8b, • • • t /< y K 6 a , 6b, • 

[0 0 4 6] r©J:5irLt«$jxfctlfy7'4 
ft, El 1 KTjii- X 1 {c, s<y/r—*sl 2(D±K®W.l-X 
@5££*L3„ ^-Jr-v 5 ! 2tC|S;»t5 3 tufc^^ Kl 4 

f If y^Sic^Jtbnfc^^y Kl Oilt JlO-T 
^y^y^fti 6^J;i9^$n5o ilf-7^' 

[0 0 4 7]Z<DmffiMt&lZ-*3l^Xte. LSI2tt.*J- 

fc*,, «2f s/^6tc^$tufcopu (ig^-tir-r) & 

— i? 1 2 KjSIt P>nfc^ ?K14 

-5„ f If s/7°8^^$nfcFPGAf±, CPUt^ 

«. . • • 

[004 8] LfctfSoT, FPGA©7 p n^7A5r^I 

-y ^-*|5]g&£j$o I C£ro< 5r i*<Bfa©-f ^ 
fcfclMi I C*M38Lfc9, *M! I C©fc»©§JiiIfI 
[0 0 4 9] tlf y^ , 4Srffl>^5r. t T\ 

Tti, ^S5«|gSrffl«li-5fc>t>W7'n^7Afi. ROM 
30 (^taiTffl^^y) f-vf (H3%*i") iUt. LSI 

Kl4Sr^UT. CPUtr^n^. 
[0 0 5 0] St. L S I 2©^-gB^fil|j!l (H^* 
i") iftSRtt 6tbT*J •) , SttWR^b. Kl 4 Srtf- 

L. i f -y 7° 8 \z mti sti,. £tb\cmi7-vy° 
8 Lxm 2 f yy~6 izmtm>mifeznz>o 

[0 0.5.1] Lfci5 0 x. x F P.GA\Ztt-tZ>ynyyJ* 

40 ^U^CPUJriiU:f2f s/^e^fi, Slf 
^8^ LT<£*JEtt;*j©*8r#l&-*-* w i *5nTtgi: 
^•5. Slf yT'Sco^SrffiSSffitt^ii-n 

»i+5)-T-fcS 0 1rt£*>-h. JS2^-y7'6ttfiWflEtt«i: 
•f-5^tas-C#4©-C,- CPU^I«W;S2f77'6 

[0 0 5 2] B3C. f lf,-7 7 , 8l^$^fcFPG 

ASrMt5nv? 5 /;?7L'-2 0 J&<T>— m*fe 

&mc*k-t 0 f p g a ti, tt.m#m»%m&<z> pldx 

■ £>9, FPGA©ov ! 7^7V-20li, AND¥iE&B 
so 2 2 iOR¥ffilH52 4 i^ii^TI/^-So /«C*5El3li, tft 
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[ 0 0 5 3 ] HI 3 (D^i|7?(S, ANDTIS52 211 Hgg 
gf-Cfc54*©f-^A^7'fyLll 1 L 1 2, L 
13. L14, 4*(0ANDA^7-l'yL2 1 > L2 
2, L23, L24, :fc<fcU\ 4f@WAND-7 i — FAN 
Dl, AND 2 N AND 3 ,. AND4S:ffix.T^5, 

[00 54] AND s Pffi§62 2©, ^—^ AtlV-OL 
1 1~L 1 4tANDA^J7-1'VL2 1~L2 4i©l io 

^yfSWl 1~SW4 4/55^(j-feHTV>5„ 

[0 0 5 5] OR¥ffi8B2 4fi,- 0S&gi!f 4#© 
ANDta^J7-('>'L3 1 N L32; L33, L34, 3 
*©ORA^7^VL4 1 1 L4 2, L4 3-, 3^©0 
Ry-FO'Rl, OR 2, OR 3, *5it^ 3*©OR 
tH^y-f VL5 1, L52, L5 3S:it-CV>5. 

[0 0 5 6] AND¥ffi$S2 2IHfi&, OR¥ffi§B2 4 
CO, ANDtti^-fVL 3 1~L 34 tORAi37^ V 
L4 1~L4 3 troi 2<@<D^(Cfi, 7 , a i /7ARlt6 20 
-fe^-Y •yf-^&X'h&X'f j/fSW5 1 ~SW8 3^ 

[0 0 5 7] |I|3 KJa^TfitftlllC'ffiSLfc, 4<@ 

CO A N D f — h A N D 1 , AND 2 s AND 3 v AND 
4i, 3M<OORff— hORl, OR2> OR3t£rffl 

y-Mc#;L, 7fiONANDy- H£rfflV>-C, E3i 

[0 0 5 8] 04A, 04B, 14CI: % -fxi^f^K^ 

mtex<< yf-^gt (tzkz-tf, Myfswn) coft 30 
^JS-^-r. *-f yfSWl 1 t LT, 04 A^i"t 

-f^Ll 1 t ANDAA?^ 2 1 t Sr^O U 

~©t »-X&&#JixfiJ:vV 
[0 0 5 9] t Xco^tfiiifc, fe^*>Ci0#Sii: 
5 d i «t tp t'-^ A^J 94 > 
L I l.tANDA'*7^>L 2 1 i:£-3fcl£-fr5<fc5.« 

ULrfflv^rttx-ts. ^^swi 

1 t LT\ 04 B t/Tt 7 7 y>a^t!)^EEPRO <o 
M (Erectrically Erasable and Programmable Read On 
ly Memory) &jSt^-5 - k t>T*# -5 0 EEPROMSrffl 

[ooeoi st, yrA^-f a 

T^T&fr-frSfcaoJ^ ^'fyf-SWl 1 k LT, 04 C 
lC.7r%-f~ S R AM (Static Random Access Memory) Srffl 

[oo6i]$ fete:, yfswi 1 1 lt\ 
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[0 0 6 2] 0 5 Id, »R*flc«:fli^fc**!J£tt/Bl, 
yfswi l ©Hi&lfjjfe©— CT4r^;1- 0 rco0ij-e 
I3\ x-f yfSWl 1 li x ffi&n.W-Vvl'i?** 3 OSr 

[0 0 6 3] y- hST-Gix-^A^^VL 1 1 £ 

©#*#l6ja**JfeS. iWt#«FEOflftt*|(iiiSM 
5t. |8!-oy- httEfcfctt** 
ft 5. ::©ttJt«rfUJBL-t\ *W j/fSWl 1 OHttflE 
i M4^flB i fcft* 9 thSt" «fc 5 #*/$ LTV > *. 

[0 0 6 4] f- hffl^Gtx-^A^J7'l'>'L 1 1 k 

Ttt. IBI-©H«Sr<>fc&i-. 
[0 0 6 5] Lfc^oT, fcifctf, T^A^-TV 
Llit#LT, hffi^GasiEi&S ft #©!!/££ 
TOP-t-5t, ff)£coy- HEEtWU L#v^flt«±© 

swi l ooMlKf&T-fcSo 

[0.0 6 6] rwipl^ hffi^Girx-^A^v 
WVLl 1 i<0^»cPPAp-f-5®Eco|6l^Sr#XL-5r.i:Jc 
J: 9, ^yfSWl lcoMW^-^Sr, f#M5^ 

[0 0 6 7] ft*5 x B5 0«|K*J^-Clt, r—hHtf-G 

tf-M^17'( , yL 1 1 b<Offl\cW))ll1rZ>m!£<Dfo$ 

HffifMGiU ^- h^T-Gt^^-y^-hiS^-MG 

t ©M.fcB«in.^-5.«jE'o.i^#-fc-#*:a'i.i i- J; i? . 3tsi 

Ufa/! F E ©55-11* iSlSr^ft b«5 J: 5 *fift"f-5 r i h 
[0 0 6 8] yfSWl 1 }C^-T5fc*© 

[00 6 9] Jfe*5, ±xE©Hl£^JifC*5V'>Ttt, LS I 

tOTIiii^, /ct^Lfi, LS I 2«ffifflFPGAt 
#5. 
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[0 0 7 0] Z<D9&* JBl^-yy«^tt. ttT%0?tl(t 
Bl&b tSHXttc* Sfl©aM6«Bi:LTFPGA*«J»fia$ix 

5 0 »2^-j/7 p 6^tt, m2<Dmmmt l-c, f 

[0 0 7 1 ] Sit, LS I 2$rDSP Or >f v 5 *^ • > 

WSr.jfffl'fSr t^T-^5„ LSI 2SrDSPtLtffl 
<^5fc»K:fi. *2^y^6fc» S&2tf>$&tBg|5i LT, 
RAM (7^A • Z^ir^ • ^^i;) LT:fc 
<« 

[0072] %\=f-v^%\z.\±^ ntsm<ommxm 

tmmz^ «i©«M8«ib-CFPGASr?»i«L-C*5< 

5IC7"B^7iL.t*3<o 

[0 0 7 31 5J-tS^bTio»tfi, FPGAIt 

ft 2 ^ y:/ 6 K^J* $ jxfc R AM^f>4t &*Lfc«*fc 
BfSO«Ha«rM LS I 2ftmzmtlVtc<0 , L 

S I 2^«*>fe#?L6>ixfcflH3-K:W)eoteaSrltLfc 
ft, ^2^ S '7 B 6tc:^^tifcRAMic:S«bfc'9-t-5 

[0 0 7 4] F PGAWT'a ^7ASr^Hi-5r t T% 

[00 7 5] fci^fi, f lf?^8l:FPGA 

trJBjfci-Sirifcfc:, «2fy7 , 6l:77yv'*^ ; f!J 
*»<ft-t-S J: 5 #riE-t-Sri: ft l 

f 5'7°8roFPGA*5j;t;i2f 77 , 6©77y>a^ 

k-tZWr&tfhZ. rwi^ii^ FPGA©fM 

-s-c-fcs. 

[00 76] fiffifcdWJ: 5 l-iS35LT*3< t> ft 1 
y78&£ tfft 2^yz/e m.^nmmS.T y 
K8a, 8b, • • 6a, 6b, •• • <D\/^-?tlfi* 

[oo7 7] £b\cz.<om&, a»*mE9w^sr*« 

8b,. • • •> 6a, 6b, •• • ©ii^ifei LT, 
[0 0 7 8] $ fc, fc. i x.fi, LSI 2 Sr. P L L (& 



ttit5Ii^T#5. ^©StefcW:, ft2<f:y:/6 
ft2©SMB»i: VC, 7tD»-efc5VCO 

(mffiwumiHisg) «rj]*/*uc*s<. 

[0 0 7 9]—*. ftl^s^SKte, lt&0|£K7gffil 
il«J«fc» »l©*l&»iLTFPGA4r#J5&l,-C*S< 
FPGA*3, VCOC0iti^)Sr^MILfc(?D 

io [0 0 8 0 ] d©,fc pKIS^LT&tttf, L S I 2 &\ 
ri«ST»#5. FPGA©7*o^7A«g 

[00 8 1] ft**, rroi.ptc; i2f tc, ft2 

20 [0082] r<£>4§^\ ft l.^s/T/sdtSWfen 
tc/<y Kl 0OV^i"tb*»i, fcfcjfcff'V K8 a 

1 0i^2f-?7'6O/5' K6 a i£> y K8 a 
L--C«ft«JtCtttt-f5it*s-e*5. rcofcfe, ^2f 
•y ^ 6 £ jSSK tt 5 r t T* # ft I "0 

fcctt, fcifctf, ftl^y^SfclSKrt&ftfc^y K 
1 OSrT-T-n^ff-i-roAaTJ^i: Ui^fct), 
K 1 0 SrT^n ^leHS^tOWffMl^l: LTfflv^ftOt 

30 [00 8 3] ±i&n&mttB1BiK.*s^-cti> %\f-y? 
Sit. JBl©*MB»iL--CFPGASrJI5j5fcUfc»&SrW 

v\ fcfc*.ri» fti^s/T'sic ^loa^sct Lt/ 

[00 84] i©i 

[0 0 8 5] fcjb\ ±x£cD#Hlfe^®»-*3^T(i, Hi 
Jd^i-J; K8 a, 8 b, ■ ■ • t^VK6 

a, 6 b, • • • t&mn.tt\z.mm-tzjimk lt, 

ffll">T, >"?5/ K8 a , 8 b, • • • k'<y K6 a , 6 
so b, • • - iSr«*WfcSat , f-5wi:'b-C*5. 
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{0O8 6J m6\Z7frr£5lZ, H^ttWIfel 

8 tm^X^y K8 a, 8 b, • • • t^j/K6a, 6 

b, • • • tzmf5,mzmwi-rzzb t-e^s. g*f$ 

BS-fbi4©*#3W-C*> 5 T^y/u A (Bitted) fcJB^S 
[0 0 8 7|' :oJ:54R*tt*t#l 8fcffii^<5rfc 

y -7° 8 *5 J: tfjg 2 6 £3£Blc&»-r 5 r fc Ic <t 
9, E^fcttlfol-SffiBteK'tt&frfc^y K8 a, 8 
b , • • • t y K 6 a , 6b, • • • t 

[0 0 8 8] ±JfiO#|H6?»«lc*iV^-Ctt. mi 

Siifct, WS^y^©/^ Kl Oi^y^-^l 
2(c|g(tfe,Hfc^y Kl 4 i: t^V-f^ V^y^irl 6 

[0 0 8 9] fcixifi, 0 7 5 fc, iff j/^ 

£r , ^ (tab : tape automated bonding) 2 6 h V 

5. 6tcf±7°y vhlfiigjt (0«*i*) tfSi££;h,T 

7°4©^y Kl 0 ttfs&£-£;h,3„ 4*5, ±i£©#HJ£ 
»»©#&£ IBH*fc, 5/^41*, rc#*v«4$ 

[0 0 9 0] * it. HI 8 (c^i" J; 5 a* y K 1 0 Sr^ 
l^-y^8cDTS (1-4fc>*>, ^yK8a, 8b, • • 

^(-(i, «Jf <y-y:/4£:, 6 ©±ffiK«*-_h(f 

[00 9 1] 4*5, J:i£©£-§l|J£ffiJ*®lc*3^Tf4, #1 
l=«**s{ftl&$ *t, £ fc fcjfc 1 ^ y T 8 Sr;fr L 

©*Ettr;W=Rj&£;h.51>©^tt*i\, fct^fi, % 

2^y?"6te*aas#ie£tL, £«bKSg2^y7*6£^ 
LT^ 1 ^-y^8 fc***S0WS3ixS i 5«S/&-t-3 d t 

[0 0 9 2] ±*©*-2«6J&!Bfc*il^Tf±, 2o 

©<?- y-y^mi^tcmsf- y-f A^m^m Lit&* 30 

[0 0 9 3] El 9 14, ^l^j/T/SWiKl, Sf2fy^ 
3 2*5.fct«S3? L j/:7 , 3 4Sr*fcffi'<TE«L*:1»JSllSr 

6(4, ^'y^r-v 5 ! 2tet&S3;h/Cll!£;**VC^5.' 
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[009 4] Ilfy^8KFPGA^ 
LT-< >^ 7^-^[sl^©i!i# Sr-fS J: 5 T'd y*7 A t 
T*5ft, J&2*-y!/3 2CCPU«r»)8t5i ifcC, 
»3^y:/3 4»CROMfc#fifc-*-*Ui\ -o©^Jf^y 

mi"5rii45-c*#5o 4*s, £©#ft\ Hfy/8iJi 

JSl ©SWOBS U 3& 2fy/3 2*5j;t/Sg3?-y:7* 

[0 0 9 5] Ull 1(4, (£l©£ffl::tt 
jo 3) ©Jr»C#gc©^y;/ (^2©SS}^S) 5 0a. 
5 0b, • • • ; 5 0 g £, fttffi't-CBI'tti^t 

[0 0 9 6] fctxifi, Hll 2^-TJ; 543^^ H 
f^*y WfA6 fc£*.fi\ 
RFTV7°62, DSP64, DF-DAC66, CD 
-Gf=-y6 8, 0, CDK7^ 

a<7 2#£&, Ztl&tl. Ell l©f y^S 0 a, 50 
b, • • •, 5 0gtU^t5tHIC ->*7-A 
3yFn-;u^3y7 4t3J:y«-fy^OigI (El 
20 ^-f) 4^FPGAi LTjgl^y:/ sicTfi^-fS 

[0 0 9 7] 4*5, Ell 2»C^i-3V/-«^ hf-f^^v' 
^■rA6 0(4, RF7y^62, DSP6 4, D 

F-DAC66, CD-Gf = -y6 8, RGBx^ 
-^7 0, CDK7'f^7 2 > '^fiaXKP-^ 
=2 v 7 4 «*©#*fii«S*r-t;h,-ei'U, SiJ© I C t Lt» 

^fc, Lfc^oT, =>^/-?y httm^lt. Wafe^^Ht 

30 [00 9 8] 01 1 ©J; 5 16*, — o© 

Ktc^ic© 1 cfcfcitt-srifc i 9 H5iL-cv*fc 

n ^ h *r -i x 9 f /x 7- A 6 0 © i 5 ^ISJS^ 7" 
AS:, -oW^^-y^S 2, -f>j:*?*», -o© I Cld 

[0 0 9 9] 11 0(4, ^15 : --y7*8©_hl"^2^y^' 
4 0.%«*TH3£f t>fc,. I.2fy-/4.0Oll: 

^4 4 tt-tm&XhZs Slf ^^4 4(1, ^y-Jr- 
40 -7 1 2Cff$Jl-TgS$nTV^ 0 

[0 10 0] r©«t5tc, t^-f-^t^y KSr^-yy' 
(^©^jT-f4B25^y7'4 0) ©Tffi*5 itJfiBB©^* 

KKlt * w'i *s^«B4'»fr (4, 3 /f J£*±©^ y ^?r« 

lOlSKKSL, f 2f ^7"4 0#$2©£££By£ 

■ [0101] 4*5, i-yzfitzm£k±.mmz)\x\ l ^m 

f ^4 2^5, »2^-y^4 0fcRWbH*:ia» (El 
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[0 10 2] 4*5, ±»©#!MfiJ|gffifc*5^-Ctt, T'n 

wmnsSHo—wb ltfpgam: 
[0ffi©fSf*fct&sm 

[01] i©«M©i|Btt?KttlfcJ:a^i»flci!8«-C*>5 
LSI (ffifeAftfflatt) 2©Wrffi*Mt**1-Hfl5"C*> 

[0 2] mmi-y74<Dttmmmx-hz> < , 

[0 3] Sgl^;y:^8^/&£;ft.fcFPGA&1gj&-f3 

[04] 04A, 04B, 04 Ctt, Vn^yApIlg/.e 

[0 5] «tltl#*ffl^ft^ * y Srffiffl Lfc^'f ?f S 
Wl 1 ©IslSgtil^W— 0iJSr*-r0ffi-CfcSo 



(9) 

[06] z<D&m<Di&<DmMMn\z±5mm?--y7'<nwr 

[0 7] i©»WOtt©3Ut^lBk:J:«flWl^-y7'©Wf 
[0 8] ::©*W©te©l6^IBfcJ:SM^5':7 , «>*r 
[0 9] r.w^B^^ffioil^flStriS^S^s/T 0 ©^ 
[010] r<D|iBJ©<i!i©SJS^(c < t5«®^s/^© 

[0i i ] z<D%w<D{&<DmifcBmz£z>mJ9?- y?<D 

[012] a^A*^ h'r-f v/7fA6 0©1$/&£7F: 

[fftoRWI 

2 LSI . 

4 • ■- ttJi^j/^ 

6 m2^-y7 r 

6 a , 6 b • • • • ■>< v K . 
20 8 % 

8 a, 8 b ^yK 



[01 ] 
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[08] 
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8a, 81i:/<^K 
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24 
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